SP-Z36 


SPECIFICATIONS PARTS LIST 
Speaker used: 12 cm dia. j 
Rated Input 2 Watts Parts No Description 
tmpedance: 82 A01-0786-03 Case (upper) 
Frequency response: 100Hz to 5kHz. BO1-07839:0¢ Casaniowes) 
Filter cut-off frequency A20-2399-05 Panel (T) 
LOW: ; 400Hz, —3dB A20-2400-05 Panel (K)(W) 
HIGH 1: 3kHz, —3dB. 
HIGH 2: 1.5kHz, —3dB. B46-0058-00 Warranty card (K) 
HIGH 1 + HIGH 2: 1 kHz, —3dB. B50-2759-00 Operating manual (K)(W) 
Filter attenuation: —6dB/oct. B50-2760-00 Operating manual (T) 
Dimensions: W. 180 mm (7-1/16”) 
Ppl se dn (SY Sct £11-0404-05 Phone jack 
7 c - one jac 
erst) Deeormen () 0/15) £12-0001-05 Phone plug 
Net weight 1.8 kg. (4.0 Ibs.) 


Accessories furnished: 


Speaker cord, 1 pc. 
(E14-0101-05) 

Extension foot, 2 pcs. 
(JO2-0049- 14) 

Screw, M4 x 12, 2 pcs. 
(N30-4012-41) 

1 pin plug, 2 pcs. 
(E20-1610-05) 


£13-0361-05 
E14-0101-05 
| E30-1610-05 


G53-0502-04 


HO1-2723-04 


HO1-2724-04 
H10-2523-02 
H10-2525-02 
H20-0276-03 
H25-0049-03 


JO2-0049-14 


K29-0716-04 


L79-0443-25 


$40-2414-05 
$42-3401-05 


T06-0011-05 


RS 14AB308R2J 


3P Pin jack 
1P Pin plug 


Connector with lead 


Packing 


Carton 
({inside)(K){W) 


Carton case (inside){T) 
Packing fixture (F) 
Packing fixture (R) 
Protective cover 
Protective bag 


Push knob 


Filter 


Solid 822 2W 


Push switch INPUT 
Push switch LOW. HIGH 1. 2 


Speaker 


SS SSS 
| A product of 
TRIO-KENWOOD CORPORATION 


17-5, 2-chome, shibuya, shibuya-ku_Tokyo 150, Japan Zee 


TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street Compton. California 90220, U.S.A. 


TRIO-KENWOOD COMMUNICATIONS, GmbH 


D-6374 Steinbach TS. Industriestrasse 8A. West Germany 
TRIO-KENWOOD ELECTRONICS, N.V. 


Leuvensesteenweg 504, B-1930 Zaventem, Belgium 


TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
4E Woodcock Place. Lane Cove N.S.W. 2066, Australia 
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SPECIFICATIONS 


Speaker used: 
Rated Input 
Impedance: 
Frequency response: 
Filter cut-off frequency, 
LOW: 
HIGH 1: 
HIGH 2: 
HIGH 1+ HIGH 2: 
Filter attenuation: 
Dimensions: 


Net weight 
Accessories furnished: 


12 cmdia. 

2 Watts 

82 

100Hz to 5kHz. 


400Hz, —3dB. 

3kHz, —3dB. 

1.5kHz, —3dB. 

1 kHz, —3dB. 

—6dB/oct. 

W 180 mm (7-1/16’) 

H 133 mm (5-1/4"') 

D 287 mm (11-5/16") 

1.8 kg. (4.0 Ibs.) 

Speaker cord, 1 pc. 
(E14-0101-05) 

Extension foot, 2 pes. 
(JO2-0049-14) 

Screw, M4 x 12, 2 pcs. 
(N30-4012-41) 

1 pin plug, 2 pcs. 
{E20-1610-05 ) 


SP-230 


PARTS LIST 


Parts No 


AQ 1-0786-03 
A01-0789-02 
A20-2399-05 
A20-2400-05 


B46-0058-00 
BS0-2759-00 
B50-42760-00 


E11-0404-05 
£12-0001-05 
£13-0361-05 
E14-0101-05 
E30-1610-05 


G53-0502-04 


HO1-2723-04 


HO1-2724-04 
H10-2523-02 
H10-2525-02 
H20-0276-03 
H25-0049-03 


JO2-0049-14 


K29-07 16-04 


L79-0443-25 


RS 14AB3D8R2J 


$40-2414-05 
$42-3401-05 


TO6-0011-05 


4 
Description 


| Case (lower) 
| Panel {T) 


Case (upper) 


Panel (K)(W) 


Warranty card (K) 
Operating manual (K)(W) 
Operating manual (T) 


Phone jack 


Phone plug 
3P Pin jack 
1P Pin plug 


Connector with lead 


Packing 


Carton 
(inside)(K)(W) 


Carton case (inside)(T) 
Packing fixture {F) 
Packing fixture (R) 
Protective cover 
Protective bag 


Push knob 


Solid 8.22 2W 


Push switch INPUT * 
Push switch LOW, HIGH 1. 2 


eee 
eee ee ee eS FFTFTTT—S: 


TRIO-KENW 


A product of 


OOD CORPORATION 
17-5, 2-chome, shibuya, shibuya-ku_ Tokyo 150, Japan aes 
———— ee 


TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street Comoton. California 90220, U.S.A. 


TRIO-KENWOOD COMMUNICATIONS, GmbH 
D-6374 Steinbach TS. Industriestrasse 8A. West Germany 


TRIO-KENWOOD ELECTRONICS, 


Leuvensesteenweg 504, B-1930 Zaventem. Belgium 


TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
4E Woodcock Place, Lane Cove N.S.W. 2066. Australia 
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SPECIFICATIONS 


Speaker used: 
Rated Input 
impedance: 
Frequency response: 
Filter cut-off frequency, 
LOW: 
HIGH 1: 
HIGH 2: 
HIGH 1 + HIGH 2: 
Filter attenuation: 
Dimensions: 


Net weight 
Accessories furnished: 


12 cm dia. 

2 Watts 

82 

100Hz to 5kHz. 


400Hz, —3dB. 

3kHz, —3dB. 

1.5kHz, —3dB. 

1 kHz, —3dB. 

—6dB/oct. 

W 180 mm (7-1/16'’) 

H 133 mm (5-1/4") 

D 287 mm (11-5/16") 

1.8 kg. (4.0 Ibs.) 

Speaker cord, 1 pc. 
(E14-0101-05) 

Extension foot, 2 pes. 
(JO2-0049- 14) 

Screw, M4 x 12, 2 pcs. 
(N30-4012-41) 

1 pin plug, 2 pcs. 
(E20-1610-05) 


SP-Z30 


PARTS L 


IST 


Parts No 


| 


i 
Description 


i 


A product of 


Fr 
A01-0786-03 


A01-0789-02 
A20-2399-05 
A20-2400-05 


846-0058-00 
BS0-2759-00 
B50-2760-00 


E11-0404-05 
£12-0001-05 
E13-0361-05 
E14-0101-05 
E30-1610-05 


G53-0502-04 


HO1-2723-04 


HO1-2724-04 
H10-2523-02 
H10-2525-02 
H20-0276-03 
H25-0049-03 


J02-0049-14 


K29-0716-04 


L79-0443-25 


RS14AB3D8R2J5 


$40-2414-05 
$42-3401-05 


T06-0011-05 


Case (upper) 
Case (lower) 
Panel (T) 

Panel (K)(W) 


Warranty card (K) 
Operating manual ({K)(W) 
Operating manual (T) 


Phone jack 
Phone plug 
3P Pin jack 
1P Pin plug 


Connector with lead 


Packing 


Carton 
(inside)(K)(W) 


Carton case (inside)(T) 
Packing fixture (F) 


Packing fixture (R) 


Protective cover 
Protective bag 


Push knob 


Solid 822 2W 


Push switch INPUT 
Push switch LOW, HIGH 1, 2 


TRIO-KENWOOD CORPORATION 


17-5, 2-chome, shibuya, shibuya-ku_ Tokyo 150, Japan = 
SER EE EL a EE 


TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street Compton. California 90220, U.S.A. 


TRIO-KENWOOD COMMUNICATIONS, GmbH 
D-6374 Steinbach TS. Industriestrasse 8A. West Germany 


TRIO-KENWOOD ELECTRONICS, N.V. 


Leuvensesteenweg 504, B-1930 Zaventem, Belgium 


TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
4E Woodcock Place. Lane Cove N.S.W. 2066. Australia 
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3F-236 


SPECIFICATIONS PARTS LIST 
Speaker used: 12 cm dia. 1 
Rated Input 2 Watts Parts No Description 
impedance: 82 A01-0786-03 Case (upper) 
Frequency response: 100Hz to 5kHz. A01-0789-02 Case (lower) 
Filter cut-off frequency A20-2399-05 Panel {T) 
LOW: ; 400Hz, —3dB A20-2400-05 Panel (K)(W) 
HIGH 1: 3kHz, —3dB. 
HIGH 2: 1.5kHz, —3dB. B46-0058-00 Warranty card (K) 
HIGH 1+ HIGH 2: 1 kHz, —3dB. BS0-2759-00 Operating manual (K)(W) 
Filter attenuation: —6dB/oct. B50-2760-00 Operating manual(T) 


Dimensions: W 180 mm (7-1/16’) 

H 133 mm (5-1/4) | 

D 287 mm a 1-5/16") E11-0404-05 Phone jack 
Net weight 1.8 kg, (4.0 Ibs.) egies ieee oie 


Accessories furnished: 


Speaker cord, 1 pc. 
(E14-0101-05) 

Extension foot, 2 pcs. 
(JO2-0049- 14) 

Screw, M4 x 12, 2 pcs. 
(N30-4012-41) 

1 pin plug, 2 pcs. 
(E20-1610-05) 


£13-0361-05 
E14-0101-05 
E30-1610-05 


G53-0502-04 


HO1-2723-04 


HO1-2724-04 
H10-2523-02 
H10-2525-02 
H20-0276-03 
H25-0049-03 


JO2-0049-14 


K29-07 16-04 


L79-0443-25 


RS14AB3D8R2J5 


$40-2414-05 
$42-3401-05 


TO06-0011-05 


3P Pin jack 
1P Pin plug 


Connector with lead 


Packing 


Carton 
{inside)(K)(W) 


Carton case (inside)(T) 
Packing fixture {F} 
Packing fixture (R) 
Protective cover 


Protective bag 


Push knob 


Filter 


Solid 


8.22 2W 


Push switch INPUT ° 
Push switch LOW, HIGH 1. 2 


Speaker La 


“Sr me 2 IRS RE pea NS A 
See ee aT 
A product of 
TRIO-KENWOOD CORPORATION 


17-5, 2-chome, shibuya, shibuya-ku_ Tokyo 150, Japan =a 
RP ST eg NT ETT 


TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street Compton. California 90220, U.S.A. 


TRIO-KENWOOD COMMUNICATIONS, GmbrH 
D-6374 Steinbach TS. Industriestrasse 8A. West Germany 
NI.V. 


TRIO-KENWOOD ELECTRONICS, 
Leuvensesteenweg 504. B-1930 Zaventem, Belgium 
TRIO-KENWOOD (AUSTRALIA) PTY. LTD. 
4E Woodcock Place, Lane Cove N.S.W. 2066. Australia 
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“Counter Unit (X54-1540-00) , 


Destination 


Cons Termi-| Termi- 
Unit/switch nector 
No. al No.} nal 


Display hold DH SW $12 
0.5 MHz shift EXT VFO socket 


From MODE SW S18-5 MODE SW S18-5 
RIT Voltage input AF unit 
VFO B+9V FIX SW S4 


VFO output PLL unit 


Control grid bias AF unit 

Heater voltage AC 12.3V 

Screen grid voltage Rectifier unit 
IP meter voltage Meter SW S13 
Drive input RF unit 


ie chee | eS | Counter ures ee |" | we] a 


1 28 To +O 5SWS/7-1 +05 SWS7-1 
2 23 
3 9V 


To +0.5 SWS7-2 +0.5 SW $7-2 


RLR Line 
RF ATT SW S6-1 
eum > |e ee 


IF unit @® AGC 
IF unit © RIF 


+ 9V on RX 


Receiver antenna input 


Marker input 


AGC voltage 
RX IF output 


TX turn off signal AF unit 
+ 12V 


Bias for TX M!Xer 


AF unit 


NC 
ORV 
vco 
NFB 


Final tank circuit 
Final unit 

PLL unit 

Final tank circuit 


Neutralization 
Drive output 
VCO input 
Negative feed back 


tectifier unit (X43-1370-CC) 


High voltage signal 


METER SW S13 


to METER 
800 800 B + 
300B | 300B+ 
2108 | 210B+ 
210A | 2108+ 
STB Side tone voltage AF unit 
=—C Common 8 — 
Approx. — 100V 
$G2 Screen grid voltage MODE SW S18-2 
Screen grid low MODE SW $18-2 
voltage for TUN 
+12V 
To SG SW SG SW $20 
To MODE SW MODE SW $18-2 


Screen grid voltaga Final unit 
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Frequency Range 1.8 to 30 MHz 
Measurable RF Power.. Up to 20/200W, switched 
Kinds of RF Power Forward or reflected power. 


switched. 
He gs SBT wee 
Impedance.................... 502 : A01-0786-03 Cassiuncer! 
AACOUTECY fic nae stk Better than +10% of full scale A01-0788-02 Coes (lower! 
SWR METER 


SWR Detection 


Peed ee rrenne 


Measurable Range ....... lei tom@ 
Min. Power Required... 4W 
GENERAL 
Connectors 
INPUT ..22 2. UHF type, 502 
AN Pat iisicicnacsoaeucee UHF type 
ANT=2 Seer ce. UHF type 
ANT #3 Peed nteetes Stud and wing nut 
Dimensions .................. W 180 mm (7-3/32") 
H 133 mm (5-15/64") 


D 288 mm (11-11/382") 


60 


AT-230 


ANT2 


Sr rr a DUMMY * ANTI ANT3 GND ae ett ee 
: ° O 0 2 ELEC 
INPUT 4 “i l a @ S 12 DUMMY # 
Cc. Say eave o oe fi : 2 { ANT4 
2 2 ANT2 | THROUGH 
’ a) = 3 ANT3 
icy | 3 ie 4 ANTi 
ide Br Ge Be Sana | marcHine 
R2 51 ‘ Se vCt 6 ANT3 
> ( Bin ae BOOP 1.2KV 
We 12, sit . 
- | D1,2:) 2-1K261(4) 49 ANT Sw(4) 
3 4 
2-3, % , = 
--t rok TIRKKH KK OO OD 
Ene {LE 
| PEW SUT ee Ee 
: ami 
: ate 
= igime 
[| ss SACRE 
S | 
csi - 41-8 3.5MHz ‘ Hy 2 
4-93 7MH2z ay he Ai 8} 9 9 L OFO k st 0 0 ai : 
14-10 4OMHz - ’ i fe fa ais 
5 t<“41 44MH Om hy ) Ong re) O 5 a |& S 
i792 18 MHz (Gy & Ud) 6 5? Lt Lo 1, 
2-8 21MHz ; : g ake dors 
2-9 24MHz 2, RC a SS <<. ep ? oa > 
2%40 28MHz BAND SW(5) 
Meter 
(B31-0621-08) : 
SPECIFICATIONS Meter escutcheon ue 
ai (BO7-0632-08)(T) . 
ANTENNA COUPLER: _ (BO7-0633-08) (K) (W) 
Frequency Range ......... 9 amateur bands from 1.8 to Case (upper) 
29.7 MHz (A01-0786-( 
Input, Impedance .......... 502 oe 
Output Impedance .....~ 10 to 5002, unbalanced Case (low 
Through Power............. 200W at max. ; : {A01-078b-., 
: : Switch paddle as 
Insertion Loss............... Less than 0.5 dB in matched (K23-0720-04) ~~ iaoeecascal 
= state Panel 
PiSUe ON, ceccrreae te 1.8 MHz only (A20-2397- 
Output Impedance ....... 20 to 5002, unbalanced nck Gee a 
nob 
Through Power............. 1OOW at max. (K23-0720-04) Ie 
nob s 
WATTMETER ee (B20-0808-( 
t no 
TYP@ 2d ose cae... 1 te ee Through-line wattmeter (K23-07 19-04) 


Main knob 


AT-230 General (K21-07 14-04) 


A20-2397-02 Panel 


BO7-0632-08 


Meter escutchesn (T) 


BO7-0633-08 Meter escutcheon (K)(W) 
B20-0808-04. Knob skirt 
B31-0621-08 Meter 
B46-0058-00 | Warranty card {K) 
B50-2756-08 Operating manual {K}(W} 
B50-2757-08 Operating manual {T) 


.CO02-0016-08 Variablecap S3OOpF 1.2kV 


C91-0419-05 
C81-0402-05 - 


c 
Cc 


82pF 
12pF 


3kV 
SkV 


D23-0061-04 Bearing 


61 


Parts No. 


E04-0102-05 
E23-0015-04 
E23-0408-05 


FO9-0402-05 
F29-0402-08 


G13-0621-04 


HO1-2714-04 
HO1-2715-04 
H10-2525-02 
H10-2545-02 


J02-0049-14 
J32-1030-04 


K21-0715-04 
K21-0745-08 
K23-0719-04 
K23-0720-04 


L34-0992-08 
L34-0993-08 
L34-0994-08 


N14-0506-08 


$01-2418-08 
$01-5404-08 


W02-0302-08 
W02-0303-08 


R12-1024-05 
R12-4020-05 
R12-3420-08 
RO5-3407-08 


’ RD14BB2E511J 
RD14BB2E104J5 


$36-2026-15 


FMO5ZC150J5 
FMO5ZC150J5 


RD14BB2E510J5 


V11-7763-26 


L39-0403-08 


Description 


UHF type receptacle 
Gnd lug ¢3 
Terminal | 


insulating cover 
Insulator 


Cushion 


Carton case (inside){K)(W) 
Carton case (inside)(T) 
Packing fixture (R) 
Packing fixture (F) 


Foot (large) 
Round boss 


Main knob R, X Tune 
Knob, BAND, ANT 
Knob, CAL 

Switch paddie 


Coil 
Coil 
Coil 
Wing nut, M5 ANT3, GND 


Rotary switch, ANT 
Rotary switch, BAND 


Switch module 
Detector module 


Description 


Trim. pot 1k2(B) 

Trim. pot 50k (8) 
Trim. pot 20k2 (B) 

Pot. 50k2 (B) CAL 


Carbon resistor 5102 +5% 1/4W 
Carbon resistor 100k2 +5% 1/4W 


Paddle switch x 4 


Mica 15pF 500V 
Mica 15pF SO00V 


Carbon resistor 512 +5% 1/4W 


Diode 2-1K261 x2 


Detector coil 


Al-25U 
1. INSTRUMENTS 


1) Terminated Power Meter 


1. Frequency range: 50 MHz or more 
2. Input impedance: 502 
3. Power range: 20W and 200W 


2) HF Transmitter or Transceiver 


1) Output: 1OOW CW 
Variable to 1OW. 
Example: _ TS-830, TS-820S 


2. POWER METER ADJUSTMENT 


1) Test Equipment Connection 


TRANSMITTER/ 


TRANSCEIVER 


ANT INPUT OUMMY 


Fig. 1 


2) Adjustment 
1. Connect as in Fig. 1. 
2. Unless otherwise specified, controls should be set as fol- 


lows: 
ANT SW DUMMY 
BAND SW 14 
200W/20W SW 200W 
FWD/REF SW FWD 
POWER/SWR SW |. POWER 
CAL/SWR SW SWB a watas 


Tune up the transceiver at 14.175 MHz. 

3. Adjust the transceiver for 10O0W output at the power 
meter (adjusted by the carrier level control). 
Adjust VR2 on the switch unit for a meter reading of 100 
on the AT-230. 


[CY Vat (Ret PWR) 
© ]vr2cioow car) 


(1OW CAL ) 


Fig. 2 
4. As in step 3, lower transceiver output to 10OW and adjust 
VR3 for a meter indication of 10 on the 20W scale. 


3. CALIBRATION OF REF POWER 
1) Connection 
As in Fig. 1. 


2) Adjustment 


1. Set controls as described in 2.2. 

Confirm 100W CW output reading. 

2. Unkey the transceiver and reverse the coaxial cable 
between the INPUT and DUMMY .terminals on the 
AT-230. Move the FWD/REF switch to the REF 
position. 

3. Transmit and adjust VR1 for previously confirmed 100W 
reading. 


AT-230 


Disdaty ANT: 


12 iK261{4) 


1 40 MHI 
1-4 ta ese 
{-t2 i9 MHz 
2-H 2iMHe 
2-3 243 
2-8) 28 MHE 


SPECIFICATIONS 
ANTENNA COUPLER 
Frequency Range 


S amateur hands from 18 to 
29 7 MHz 

input impedance 50R 

Output impedance 10 ~; 5000. unbsianced 
Through Power ZOOW at max 

Insertion Loss tess than C5 dB in matched 
state 


P-L. 1.8 MHz only 

Output impedance 20 to S000 unbalanced 
Through Power TOOW at max. 
WATTMETER 

Type... uugh-line wartmerer 


os 


3 ig 30 MHz 
Up to 20/200W. switched 
forward o: reflected puwer 


Frequency Range 
Measurable AF Power 
Kinds of AF Power 


switthad. 
Net weight 3.4 kg (7 5 ibs) approx 
impedance... 500 
Accuracy Better than +10% of full scale 
SWR METER 
SWR Detection Toro core direcuon coupler 
Measurable Range }.t io 30 
Min. Power Required 4V/ 
GENERAL . 
Connectors 
INPUT... .. UHF oe, bOG 
ANT-7 UHF tye 
ANT-2 UHF type 
ANT-3 - Stud and ein 
Dimensions Wi «$80 mm | 
a 33 mm 
Oo 2786 mm yi 


58 


AWTS GND 


@) a ANT SELECTOR 
; L4 7 12 DlheMY 
oH amt 


2 

1 

2 ANT2 | THROUGH 
3 ANTI ~ 
ry 
=] 
£ 


ANTI = 
ANTZ | MATCHING 

f 

b AMT3~ 


ie 


Ee 


ant Sidi 


SOP 


Ben Swiss 


Metar 
{831-062 1-08} 
Meter escutcheon 
(BO7-0622-08) i} 
{BOF -O633-08) (K) Wi 


Casa (upper) 
(AQ) -O7 88-0 


Case liower! 
(A01-0788-0 
Switch paddle 
{R2S-D720-04) 
Panai 
{A20-7497 <4 


Knob 
ik? t-OF 46-08} i Zz Kick dirs 
i (B20-0808-0 
Krwett 
K23-67 15-04) | 
Main xnab 


§€21-07 715-04) 


AT-230 General 


ag 


Description 


| AQ1-O788-03 | Case (upper) 
| AOQ1-O7 88-02 


| A420 2397-02 


' Case lower) 
i Parsel 
#57-0832-08 | Meter scutes ff) 
| 807-0633-08 
820-08086-04 
831-.0671-08 Meter 
§46-0058-00 Warranty card 1X] 
650-2758-08 Operating manual (RHE; 
R50. 2757 08 Operating manuel [T) 


| Mater ascutcheon (KW) 
Knob skist 


VYariabic cap  30OpF 


B2 pr 
1Zpf 


| D23-0061-04 


Parts No 


Description 


£04-0102-05 
£23-0015-04 
E23-0408-05 


FO9-0402-05 
F29-0402-08 


G13-0621-04 


HO1-2714-04 
HO1-2715-04 
H10-2525-02 
H10-2545-02 


JO2-0049-14 
J32-1030-04 


K21-0715-04 
K21-0745-08 
K23-0719-04 
K23-0720-04 


L34-0992-08 
L34-0993-08 
L34-0994-08 


N14-0506-08 


$01-2418-08 
S01-5404-08 


W02-0302-08 
W02-0303-08 


UHF type receptacle 
Gnd lug $3 


Terminal 


Insulating cover 


Insulator 


Cushion 


Carton case (inside)(K)(W) 
Carton case (inside)(T) 
Packing fixture (R) 


Packing fixture (F) 


Foot (large) 
Round boss 


Main knob R, X Tune 
Knob, BAND, ANT 
Knob, CAL 

Switch paddle 


Coil 
Coil 
Coil 


Wing nut, M5 ANT3, GND 


Rotary switch, ANT 
Rotary switch. BAND 


Switch module 


Detector module 


Switch module (W02-0302-08) 


Parts No. 


R12-1024-05 
R12-4020-05 
R12-3420-08 
RO5-3407-08 


RD14BB2E511J 
RD14BB2E104) 


$36-2026-15 


Description 


Trim. pot 1k2(B) 

Trim. pot 50k2 (B) 
Trim. pot 20k? (B) 

Pot 50k2 (B) CAL 


Carbon resistor 5102 +5% 1/4W 
Carbon resistor 100k2 +5% 1/4W 


Paddle switch x 4 


Detector module (W02-0303-08) 


og 


Parts No 


Description 


FMO5ZC150J5 
FMO5ZC150J5 


RD148B2E510J 


V11-7763-26 


L39-0403-08 


Mica 15pF 500V 
Mica 15pF 500V 


Carbon resistor 5192 +5% 1/4W 


Diode 2-1K261 x2 


Detector coil 


AT-230 


1. INSTRUMENTS adi 


1) Terminated Power Meter a 
) Frequency range 50 MHz or more 
2 Input impedance 502 hs: 


3. Power range: 20W and 200W 


2) HF Transmitter or Transceiver 


1) Output 1OOW CW 
Variable to 1O0W 
Example. TS-830, TS-820S 


2. POWER METER ADJUSTMENT 


1) Test Equipment Connection 


TRANSMITTER/ 


TRANSCEIVER 


ANT INPUT OUMMY 


Fig. 1 


2) Adjustment 


1. Connect as in Fig. 1 
2. Unless otherwise specified. controls should be set as fol- 


lows: 
ANT SW DUMMY 
BAND SW 14 
200W/20W SW 200W 
FWD/REF SW FWD 
POWER/SWR SW POWER -. 
CAL/SWR SW SWR . 


Tune up the transceiver at 14 175 MHz 

3 Adjust the transceiver for 1OOW output at the power 
meter (adjusted by the carrier level control) 
Adjust VR2 on the switch unit for a meter reading of 100 
on the AT-230 


(OV TR i (Ret PWR) 
(0 |vr2(ioow caL) 


(1OW CAL) 


Fig. 2 
4 Asin step 3, lower transceiver oCiott to 1OW and adjust 
VR3 for a meter indication of 10 on the 20W scale 


> 


3. CALIBRATION OF REF POWER 
1) Connection 
As in Fig 1 


2) Adjustment 


1. Set controls as described in 2.2 
Confirm 1OOW CW output reading. 

2. Unkey the transceiver and reverse the coaxial cable 
between the INPUT and DUMMY terminals on the 
AT-230 Move the FWD/REF switch to the REF ~—s 
position 

3 Transmit and adjust VR1 for previously confirmed 10OW 
reading = 


'S-830S, M 


AF Unit (X49-1140-00) 


ore Termi-| Termi- 
1 
No. |"? No nal 


Destination 


ae, Termi- | Termi- 
No nal No.} nal 


Remarks 
Unit/switch 


Detector input 
Bias voltage for SSB 


IF unit 
(F unit 


IF unit 
IF unit 
Recnfier unit 


VOX input 
Noise blanker input 


AaLwn— 


Acm of AF gain control AF gain control 


Top of AF gain control AF gain control 


MODE SW S18-6 


To ground in CW and 
CW NAR 
To ground in Tune, 


USB and LSB 
Speaker internal 


MODE SW S18-6 


REMOTE socket 


Side tone SW 


Stand by SW 
VOX switch to ground 
VOX on 

VXD VOX delay control VOX delay control 
VOX gain control VOX gain control 


KEY Jack 


REMOTE socket 
VOX SW 


Speaker output Phone jack 


Final bias control 
Key jack 


Bias contro! 
KEY jack 


Final bias control Bias control VRI 
AV Anti VOX arm Anti VOX control AV 
ss Stand by SW Stand by SW $17 


Relay Voltage 1F unit 
+12.3V on TX 
+9V 


Bias for Q1 RF amp 
on RF unit 


EXT VFO socket 
RF unit 


From Q18 on AF unit RF unit (3) 
bias to MiXer 
TX stop signal for RF unit © 1 


WARC 


Bias for control grid V1 RF unit 


XIT SW S2-1 


Transmitter incremental 
tuning 

Meter select switch Meter SW S13 ™ 
$13 arm 
Relay +9V on TX MODE SW S18-3 D RUT 
Receiver RIT ON RIT SW S3-1 RSC 
Relay +9V on RX MODE SW $18-5 RLR 
Meter voltage Meter 
Bias voltage — 6V 
RIT SW 
RIT to VFO 


RIT SW S3-1 
VFO unit 


X.VTER socket 
REMOTE socket 


Transmitter ALC 
ALC input remote 
socket 

Arm of TX bias control 


Bias control 


NB contro! 
NB SW S16 


Top of noise blanker VR 
Noise blanker SW 
+9V 

+ 9V in USB/LSB 
Top of RF gain control 


MODE SW S18-4 
RF gain contro{ 


Noise blanker gate JF unit 4 NSG 


signal 


® ® 


ALC voltage from Q19 IF unit ALC 
on AF unit 
Receiver bias for IF unit IF unit R82 


(F unit 
IF unit 
IFunit 


TX bias 
S meter signal 
Ground on RX 


COOO 


Noise blanker input AF unit 


Noise blanker AF unit 
gate signal 
— 6V 
Processor SW Processor SW S15-1 PRO 
Arm of VR9-2 processor | VR9-2 COT 
gin control 

Compression meter signal 


Meter SW S13 


TS-830S SCHEMATIC ABBREVIATION 


Con- 
nector Mai ey 
No " 


+9V 


Transmit bias 
Ground on TX 
ALC input from 
AF unit Q19 


Remarks 


ALC meter DC signa! 


MODE SW S18-3 
MODE SW S18-5 
Meter SW $13 


AF unit 
AF unit 


AF unit 


+12V 


TX IF output 


RX IF input 


MIC input 


Top of MIC 
gain control 
Arm of MIC 
gain control 


Arm of carrier 
control 

Arm of RF gain 
control 

AGC SW slow 
AGC OFF 

Notch frequency 
control voltage 


To VOX circuit 


RX bias 


drive voltage 
Detector output 


Monitor ON SW 


Arm of VR1-1 


Output for AGC 


PLL Unit (X50-1680-00) 


ae 


~—|n 


ent 


cE 


1 VFO 
2 G 
3 TXC 
1 G 
2 CAR 


Bias voltage for SS& 
Smeter DC signa! 


IF output for monitor 


TX bias for Q22 on 
IF unit from relay 


Monitor signal ground 
Monitor signat output 


RF unit 


RF untt 


MIC jack 


PRO SW $15-2 


AGC SW $11-2 
AGC SW S11-1 
Notch SW S1-1 


(F OUT 2 jack 


Monitor SW S5 


PLL unit 


Rectifier unit 


Rectifier unit 
Rectifier unit 


MODE SW S 18-5 


MIC gain control VR9-1 


CAR contro! VR9-3 


RF gain control VR3-1 


AF gain control VR3-2 
VBT control VR1-1 


Destination 


ae Termi- | Termi- 
Unit/swite ONG inal No.| nal 


Counter unit 


ee eee cre eee OF 
RF unit @ 1 
Marker output RF unit ® 2 
: 
VFO input 


RCE ey are 


VFO input 


Carrier output 
+9V 


+9V on TUN~ 


shift control 


EXT VFO Socket 


Relay +9V on RX 
Calibrator SW $10 
+9V on LSB mode 


Arm of VR2-2 IF 


VFO unit 
VFO unit 


EXT. VFO socket 


EXT VFO Socket 


CAL SW S10 


USB 
1F SHIFT VR2-2 


MODE SW S18-1 
MODE SW S18-1 


MODE SW $18.3 
For FIX indicator 
MODE SW S$18-3 


MODE SW S18-3 
FIX IND. 02 
MODE SW S18-3 
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2SA1015(Y) 
2SC1775(E) 
2SC1815(Y) 
2SC1959(Y) 
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2SD880(Y) 
: LM358P 
i SN16913P 
TA78L012AP 
INPUT 
GNO 
OuTPuUT 
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INPUT 
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POWER SUPPLY UNIT 
(X43-1380-00) (1/3) 
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@1 13K Rit 
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Counter Unit (X54-1540-00) 


Display hold 
0.5 MHz shift 


1 28 
2 29 
3 


1 G 
2 UV 
NC 


DRV 


From MODE SW S18-5 
RIT Voltage input 
VFO B+9V 


VFO output 


Control grid bias 

Heater voltage AC 12.3V 
Screen grid voltage 

IP meter voltage 

Drive input 


Si nen | coor 


To +05 SWS7-1 
To +0.5SWS7-2 


AGC voltage 
RX IF output 


TX turn off signal 
+ 12V 
Bias for TX M|Xer 


TX IF input 


300 B+ 


ORB Control grid bias for V1 AF unit 
RB! Bias forQ1 RF amp AF unit 
H Heater voltage AC 12.3V 
2 210A }210B8+ 


Transverter output 


Destination 


Con: Termi- 
Unit/switch nector 
No inal No. 


DH SW $12 
EXT VFO socket 


MODE SW S18-5 
AF unit 
Fix SW S4 


PLL unit 


AF unit 


Rectifier unit 
Meter SW S13 
RF unit 


+0.5 SW S$?7-1 
+05 SW S$7-2 


RLR Line 


IF unit 
IF unit 


AF unit 


AF unit 


VF unit 


@ 


IF unit 


@QOlo 


X. VTER socket 


Neutralization 
Drive output 

VCO input 
Negative feed back 


tectifier unit (X43-1370-00) 


High voltage signal 
to METER 

800 B + 

300 B + 

210B+ 

210B + 

Side tone voltage 
Common 8 — 
Approx. — 100V 
Screen grid voltage 
Screen grid low 
voltage for TUN 
+12V 

To SG SW 

To MODE SW 
Screen grid voltage 


Final tank circuit 
Final unit 
PLL unit 
Final tank circuit 


METER SW $13 


AF unit 


MODE SW S18-2 
MODE SW S$18-2 


SG SW $20 
MODE SW S18-2 
Final unit 
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sae, pal cy DUMMY" ANT{ ANT2 ANT3 GND 
INPUT 4 ms (>—Xo>—49) 5 9 ANT SELECTOR 
Cx x Li I rah = 4 {2 DUMMY # 
ore = a OH FD: 7 { ANT4 
ake 2 ANT2 ] THROUGH 
tye a a 3 ANTS 
ie 3 |e 4 ANTS 
: 2 UP sant2 | matcning 
R2 51 | i 208 vct 6 ANT3 
7% 2. { - Be | 300P 12KV 
, [Ouzi2aKzerd) ° awrower| | 
; 3 4 
2-2 2) © 5 
Sat ap 76 
Baie () an 
BLS 
(TS 
cs 4 - 41-8 3.5MHz 
41-9 7MHz an a ee Ai Ll ? 
1-40 4OMHz ? a 
- t=44 44MHz ( if \) g 
{-42 {8MHz ey vs) oy 
2-8 2i MHz y fs 8 
2-9 24MHz pet GT Iisa od DS Py Ree ic 
2240 28MHz BAND SW{5} 
Meter ' 
- (B31-0621-08 : 
SPECIFICATIONS Meter escutcheon : ie 
Apes (BO7-0632-08)(T) . 
ANTENNA COUPLER: _ (B07-0633-08) (K) (W) 
Frequency Range ......... 9 amateur bands from 1.8 to 
. 29.7 MHz 
input, Impedance .......... 502 
Output’ Impedance .....» 10 to 5000, unbalanced 
Through Power............. 200W at max. : 
Insertion Loss............... Less than 0.5 dB in matched Tee ss 
- state Panel 
Pl eee igececes sess sarersancces 1.8 MHz only : 
Output Impedance ....... 20 to 5002, unbalanced ae 
Through Power............. 1OOW at max. (K23-0720-04) 
WATTMETER 
om Knob 
TYP@teeer eee. Through-line wattmeter (K23-0719-04} 
Frequency Range ......... 1.8 to 30 MHz Main knob 
Measurable RF Power.. Up to 20/200W. switched AT-230 General 


Kinds of RF Power ...... Forward or reflected power. 


switched. 
Net weight ................... 3.4 kg (7.5 tbs.) approx. 
Impedance.................... 502 A 
ACOUTS CY inn cns cto ees Better than +10% of full sca 
SWR METER 


SWR Detection............ 


Measurable Range .....-. oe ey US) 
Min. Power Required ... 4W 
GENERAL ’ 
Connectors ; 
INPUT 25) che UHF type, 502 
ANT-1 suossanosonosn, Limite iNgeys) 
BINT 22 Pose ccsccenteecgecs UHF type 
ANE -32ieoicc ccccescsss ce Stud and wing nut 
Dimensions .................. W 180 mm ({7-3/32") 


H 133 mm (5-15/64”) 
D. 288 mm (11-11/32") 


AT-230 


A01-0786-03 
A01-0788-02 
A20-2397-02 


le 


BO7-0632-08 
BO7-0633-08 
B20-0808-04 
B31-0621-08 
B46-0058-00 
B50-2756-08 
B50-2757-08 


.€O02-0016-08 


€91-0419-05 


CS81-0402-05 - 


D23-0061-04 


{K21-07 14-04} 


Case {upper} 
Case {lower} 
Panel 


Meter escutchesn (T) 
Meter escutcheon (K)(W) 
Knob skirt 

Meter 

Warranty card { K) 
Operating manual {K}(W) 
Operating manual {T) 
Variablecap SOOpF 1.2kV 


3kV 
SkV 


Cat 82pF 
12pF 


Case (upper) 
{(A01-0786- 


Case (low 
{A01-0785- 


{A20-2397- 


Knob skirts 
(B20-0808- 


Al-Z3U 
1. INSTRUMENTS 


1) Terminated Power Meter 


1. Frequency range: 50 MHz or more 
2. Input impedance: 502 


Description 


E04-0102-05 
E23-0015-04 
E23-0408-05 


UHF type receptacie 
Gnd lug ¢3 
Terminal 


3. Power range: 20W and 200W 
FO9-0402-05 insulating cover 2) HF Transmitter or Transceiver 
F29-0402-08 Insulator 1) Output: 100W CW 
Shanes om Variable to 10W. 
- - usnion 
Example: ¢ _TS-830, TS-820S 
HO1-2714-04 Carton case (inside)(K)(W) tr E 
HO1-2715-04 Carton case (inside)(T) wy 2. POWE RM ETE R ADJ USTME NT 
H10-2525-02 Packing fixture (R) tt 1) Test Equipment Connection 
H10-2545-02 Packing fixture (F) vx ; 
J02-0049-14 Foot (large) T RANGEL b 
J32-1030-04 Round boss 
ANT INPUT OUMMY 
K21-0715-04 Main knob R, X Tune 
K21-0745-08 Knob, BAND, ANT Fig. 1 
K23-07 19-04 Knob, CAL 
K23-0720-04 Switch paddie g 
2) Adjustment . 
e eee ae 1. Connect as in Fig. 1. 
~ si Oo} 4 Z nips 
2. Unl i i 
lererrer uae a Unless otherwise specified, controls should be set as fol 
lows: 
N14-0508-08 | Wing nut, MS ANT3. GND ANT SW DUMMY ; 
BAND SW 14 e 

$01-2418-08 Rotary switch, ANT 200W/20W SW 200W 

S01-5404-08 Rotary switch, BAND FWD/REF SW FWD 

4 POWER/SWR SW _ POWER. é 
W02-0302-08 Switch module CAL /SWR Sw SWR 
Se W02-0303-08 Detector module 


Tune up the transceiver at 14.175 MHz. 
3. Adjust the transceiver for 1OOW output at the power 


Switch module (W02-0302-08) meter (adjusted by the carrier level control). 
Adjust VR2 on the switch unit for a-meter reading of 100 


ie Re- on the AT-230. 
Ref. No. Parts No. : Description Parke 
VR1 


R12-1024-05 Trim. pot 1k2{B) [O} VRI (Ref PWR) 
VR2 R12-4020-05 Trim. pot 50kQ2 (8) C]vrec 10OW CAL) 

R12-3420-08 Trim. pot 20k (B) 

RO5-3407-08 .- | Pot, 50k2 (B) CAL 


(IOW CAL) 


'RD14BB2E511J | Carbonresistor 5102 +5% 1/4W 


RD14BB2E104J | Carbon resistor 100k +5% 1/4w Fig. 2 
4. As in step 3, lower transceiver Output to 10W and adjust 
S$36-2026-15 Paddle switch x 4 VR3 for a meter indication of 10 on the 20W scale. 


3. CALIBRATION OF REF POWER 
1) Connection 

As in Fig. 1. 

2) Adjustment 


1. Set controls as described in 2.2. 
Confirm 100W CW output reading. 


FMO5ZC150J5 Mica 15pF 500V 
FMO5ZC150J55 Mica 15pF 500V 


RD14B82E510J | Carbonresistor 512 +5% 1/4W 2. Unkey the transceiver and reverse the coaxial cable 
between the INPUT and DUMMY terminals on the 

V11-7763-26 Diode 2-1K261 x2 AT-230. Move the FWD/REF switch to the REF 
position. 

L39-0403-08 Detector coil 3. Transmit and adjust VR1 for previously confirmed 100W 
reading. 


61 me ca 


Pso 


Pas 


Terminals 


P20 ~ P23 
Peo ~ Pas 
Pso~w Ps3 
Poo ~ Pes 
Prg~ P73 
cs 
PROG 
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VFO-230 


) — para) ace 


SIGNAL BASE CARRIER 
INPUT DECOUPLING {INPUT 


270 mW (Ta= 75°C) 


—30~+75°C . 


ADDRESS 


DECODER PORT? 


BUFFER 


INSTRUC 


fa DECODER 


LATCH PORTS 


Ea 
Ea 


pPD8243C 


PORTS 


ANQ/OR 
LOGIC 


PROG 


PORT7 
RESET 


CIRCUIT 


P70 


: Input Output (Port 2) 

; Input Output port (Port 4) 
; Input Output port (Port 5) 
: Input Output port (Port 6) 
; Input Output port (Port 7) 
: Chip Select 

: Program pulse 

Input Output port (Port 2) 


Operating voltage —0.5~ +7V 


Input voltage i —0.5~+7V 
Output voltage : —0.5~+7V 
Operating temperature O~+70°C 


Storage temperature —60~ +150°C G 


Fig. 15 uPD8243C (DIGITAL UNIT, 1010, 17) 


VFO-230 


The frequency display resolution is identical to that of the 
main unit (down to 100 Hz) except for the RIT and CW 
transmission frequency display. This is accomplished by dy- 
namically driving the fluorescent display tube based on the 
. display and column data furnished by the microprocessor. 
The power to the VFO-230 is interlocked with that of the 
main unit. If. however, the VFO-230 is plugged into an AC 
outlet, the display, memory and output of the VFO remain live 
even when the power switch on the main unit is OFF. 
Therefore, when the main unit is again powered-on, the 
operating state set prior to power-off will reappear. Back-up 
power consumption for the VFO-230 is approximately 10 mA 


at 5V. 
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Fig. 11 Ceramic filter (L71-0321-05) CFWa7oc 
(DIGITAL UNIT, CE 1) 
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RESIOENT 
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TO ' 40 vec(sav) 1 errminats Rati 
ae : 39 a! P1O~P17 : Input and output port (PORT 1) 
38 P27 ~P27 : oak 
ES E . eae Ne oa a ie Output port (PORT 2) Operating voltage Vec 0.5~ +7.0V 
SS 5 % P25 voles Re —0.5~ +7.0V 
fe : 34 dois int Interrupt Input voltage —0.5~ +7.0V 
aD . re om RD + Read Output voltage —0.5~.+7.0V 
PSEN 9 32 PIS WR : Write Operating temperature O~+70°C 
WR 10 31 Pie ALE : Address latch enable Storage temperature —65~+150°C 
ALE 30 P13 PSEN : Program store enable 
DBo 29 Pi2 RESET : Reset 
(n 081 28 Pi 55 : Single step 
.DB2 27 P10 EA : External access 
OBs Voo(+5V) XTAL 1, 2 : Crystal input 
08-6 PROG 
. 08s P23 
O84 P22 
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47 ; Fig, 13 uPD8048C-155 (DIGITAL UNIT, IC11) 


TS-830S LOCATION OF ADJUSTMENTS 


v TOP VIEW 


8375.0KHz(@)Tc2 OTP1 
L1i6 L1i9 


EVEL 
1.0V rms MAX 
[Q) csvems 
OTP3 
© [je Qyre 


CAR MON! LEVEL 
balance 


VR3 


S9set [——) 


ales fa] ® PP shor 
sll? 


jumper 


at Vv 
Ate zon OQ) @) auc sar 
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Comp. meter 
2068 


La | 
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IF UNIT (X 48-1290-—00) 
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(X40-1170-00) 


K——» 13 
(| 2 f) Tracking Adj 


Ao eg ES ED Eg 
Ei) 23 | | 


@-R38 


VR2 
@) TX spurious 


*, 88H 28, 


OTP3 


[al 
[O} 1 trap [35] 


MIX 
vei @), IF tra 


ger eeec. 
[2] ie trep [zs] [e] fo] Bs] 


RF UNIT(X44-1360-00) 


ADJUSTMENTS TS-8305 


Measurement Adjustment 


Condition ecification | 
Test Unit | Ter Unit | Parts Method aS ae dei 
equipment minal | A 
key Connect a power meter \F VR8 Monitor output | Re 

to the ANT terminal. 0.63V/82., { 
SG SW ON 
STBY SEND 
Tune up 
MODE USB 


Connect the AG (1 kHz, 

10 mV) to the MIC jack. 

METER ALC 

Defiect ALC meter by 

MIC GAIN control. | 
MONI ON 


Disconnect AG. Less than Monitor hum 
AF GAIN MAX. 8mV/82. 


Spectrum analyzer 


= -- Sweep generator Oscilloscope 
}} RF power meter 


< Directional coupler 
Detector - 
! 
H 
| 
| 
! 
! 
her: soee 
ee oY 
PLL unit 
Fig. 9 Fig. 10 (27) TX SPURIOUS 
(10) BPF-A, (11) BPF-B, (12) BPF-C 
(13) VFO MIX SPURIOUS 
@ Oscilloscope AF VTVM SSG 
AF Dummy 
exe 8P DIN plug 
@ (EO7-0851-05) 
To Antenna 
vr Caution: 
NEVER transmit when 
SSG is connected to the 
ANT terminal. 
if ~ 5 
re Fig. 11 8P DIN connector 
see 


Fig. 12 (15) IF AMP. (16) COIL PACK, (20) IF TRAP, 


DS-2 (W type only). 


SPECIFICATIONS Pails 


Heater switch é 


Semiconductor.............. 2N4280 x 2 ae oes 
Rated Final Stage Input | 

\/ Power at 13.8 VDC. | oo 
SSB Rae eect 130W PEP | 
CW ee eee 100W l 

Power Consumption : 
Receive: | 
Heaters OFF............. 0.8A | 
Heaters ON.............- 4.5A | 
Transmit... oe 15A | 
Power Supply.............-. 12—16 VDC (standard: 13.8V) | 
Dimensions ..............---- WN) $86) inating) (Sh a? | 
H 37 mm ( 1.46") | 
2) OS) naan UAW) | 
Weightesere enon 240g | 
as dg som li 


Power connector 


DC cable connection 


B50-2736-00 Operating manual 


CEO2W1E221 


E08-1207-05 
E£20-0513-05 


FOS-1531-05 
F29-0414-04 


HO1-2694-03 
H10-2541-04 
H25-0029-04 
H25-0103-04 
H25-0120-04 


J13-0029-05 
J41-0024-15 


R92-0121-05 
R92-0120-05 


V30-1161-06 


C 220uF 25V 


12P plug 
5P terminal 


Fuse 15A 


insulating washer 


Carton case (inside) 


Cushion 

Protective bag 
Protective bag 
Protective bag 


Fuse holder 
Cord bush 


Cement resistor 


Cement resistor 


2.42 SW 
2202 2.5W 


2N4280 


Protective bag (H25-0029-00) 


DC cable 


Zz 


SS 


Self tapping screwx 4(N87-3006-41) - 
Fuse 15A x 1 (FO5-1531-05) 


Free up belt 


Protective bag (H25-0103-04) j 


Fuse holder (J13-0029-05) 


12P plug (EO8- 1207-05) 
Cord bush (J41-0024-15) 


ay 
Operating manual (B50-2736-00) 
Cushion (H10-254 1-04) 


Protective bag (H25-0120-05) 


Carton case (inside) 
(HO1-2694-03) 
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LOCATION OF ADJUSTMENTS TS-8305 


@ Y BOTTOM VIEW 


See Pa) 2 
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VFO-230 


SPECIFICATIONS 


Escutcheon glass 


Oscillation frequency ... 540 ~ 6.10 MHz (B10-0632-04) 
a , ns Knob 6 Knob 1 
put voltage... 0.2V 1} dB (K29-0738-04) Knob (K23-0738-04) Case (upper) 
K29-0726-04 : Z fr 
rrequency stability....... Within +1x10° at 0 — 50°C Front glass (A) : (A01-0786-03) 


(B10-0635-04) 


within +3 x 10% at room temp. 
Power consumption..... 13W 
Power requirement ...... AC 120V 50/60Hz {in U.S.A.) 


AC 220V/240V (Selectable) 
50/60Hz (in Europe) 


Semiconductors used... CPU LSI -...cesesceeereeeee: 1 
PET cc ccccnoceosscoseatctias otic 1 
[ Ch Re See Sees seeceeee as 29 
PTIKANSISTOLS wescesecereceeste et 55 
DidGes tiaccemrstensceese-ascoe B77, 
Dimensions ................5 - 180 (182). W 7.09” 
133 (147) H 5.24” 


Case (lower) 
(A01-0787-02) 


Push knob (A) 
(K27-042:2-04) 


Push knob.(B) 
(K27-0423-04) 


Push knob (C) 
(K27-0424-04)} 


Knob 
(K29-07 16-04) 


@xKenwooo VYerrae 


Main knob Foot 
287 (330) Dm 11.30" pee!) 
; ) m 30 eae cite teee Round boss 
: A : ae ex, head screw {J32-1030-1 4) 
(Figures in ( ) include provections.| (N29-0306-04) Oil coate 
Weight <1. ticccccne Approx. 3 kg (6.61 Lbs.) "Panel (820-0816-04) ; 


{A20-2396-03} (T) 
(A20-2398-03)(K)(W) 


CIRCUIT CONFIGURATION 
The VFO-230 consists of a double PLL loop: the 1st loop 
fsvering a 20 kHz bandwidth at 20 Hz step, and the 2nd loop 
ring a 700 kHz. bandwidth at 2Q kHz step. 
, » the tuning dial is turned, an optical encoder (using a photo 
sensor) converts the dial rotation and its direction of rotation 
into an electrical signal, which is coupled to microprocessor 
1C11 (uPD8048C-155). 
The microprocessor internally processes this dial signal and 
Outputs the processed result as frequency-division data for 
the PLL and, at the same time, provides the corresponding 
dial display data. f 
In the 1st PLL loop. MIXER-1 (1C14: ~PC1037H) combines 
the output of VCO-1 (Q42, 43) at 14~17.998 MHz with a 
10 MHz reference frequency to convert the output to 
4.0~7.996 MHz. This output is amplified and coupled to 
Programmable Divider 1 (!1C12), where it ‘is 
frequency-divided according to the division data from the 
microprocessor into a 2 kHz signal. 
The phase of this 2 kHz signal is compared with that of the 
reference 2 kHz signal by phase comparator PD-1 (IC 13), 
and this output is fed back to control the output frequency of 
VCO-1. : 
The 4~7.998 MHz signal (at 4 kHz steps) generated in the 
1st PLL loop is further frequency-divided by a 1/100 (IC15, 
16) and 1/2 {IC6 1/2) divider into a 20~39.98 kHz signal 
(at a 20 Hz step). This signal is coupled to MIXER-2 (1C25), 
where it is mixed with a reference 500 kHz signal which 
/ —verts the signal to 480 ~460.02 kHz. The output of the 
ond mixer goes through a narrow-band ceramic filter 
(CF1), then couples to a third mixer, MIX-3 (1C27), where it is 
further mixed with a 5 MHz signal. The signal is now 
converted to 4520~ 4539.98 kHz. A reference 5 MHz sig- 
nal is usually used for the other input of this third mixer. 


However, it is supplied from the orystal oscillator (02) for RIT 
operation or CW transmission. When the RIT feature is ON, 
the voltage applied across the varicap diode in the crystal... 
oscillator is varied by the RIT contro] to obtain a frequency 
variation range of +900 Hz. During CW transmission, the 
voltage across the varicap diode is adjusted by variable 
resistor VR1 on the digital unit to provide this oscillator with 
an output frequency 800 Hz higher than its original 
frequency. The output of MIX-3 goes through a band-pass 
filter (T2, T3, T4), and then couplés to a fourth mixer, MIX-4 
(IC-26). Here it is mixed with the output of VCO-2 
(5.4~6.098998 MHz) and is converted to 880 ~~ 1560 kHz. 
This output, after amplification, is coupled to Programmable 
Divider 2 where it is frequency-divided to an output 
frequency of 20 kHz according to the division data supplied 
from the microprocessor. This output goes to phase detector 
PD-2 (!C24), where its phase is compared with the 20 kHz 
reference signal to create the frequency control signal for 
VCO-2. Pee: 
All the circuits hitherto described are always operating. 
However, the digital VFO provides its output intermittently to 
control the buffer amplifier. When the VFO in the main unit is 
operating, this VFO output is mixed with a 5 MHz reference 
signal by MIX-5 (Q5), of which output at 400 kHz to 
1099.98 kHz is amplified, then counted up by a 6-digit 
frequency counter (IC8). The output data of this counter is 
stored into the microprocessor’s memory. 

As seen above, all frequencies except the RIT and CW ... 
transmission shift frequencies are composed of combi- : 
nations of reference frequencies.- As a result. the accuracy 
and stability of the digital VFO output frequency is identical 
that of the 10 MHz reference oscillator. it 
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Table 13. Frequency chart 


6 Digit 
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1/2000~ 1/3699 Active vi 
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TCS122P 


1/100 
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Parts No. 

Not Used 
L33-0636-05 
Lis L40-1511-03 
L16 L32-0201-05 
etez L40-3391-03 
L18 L40-1511-03 
EVSE26) L34-0540-05 
L21.22 L40-1021-03 

23 Not Used 
L24 L34-0539-15 
E25 L34-0664-05 
L26,27 L34-0540-05 
L28 L34-0536-05 
L29 L34-0946-05 
131 L40-1511-03 
L32 L40-1021-03 
Cri L72-0310-05 
CF2 L72-0314-15 
XF1 L71-0222-05 
XI L77-0801-05 
VR1.2 R1i2-3045-05 
VR3 R12-6401-05 
VR4 R12-0401-05 
VR5 R12-1039-05 
VRE R12-3045-05 
VR7 R12-6401-05 
VRB R12-3046-05 


R92-0150-05 
RS14GB3D471J 


CQ82M1H123K 
CEO4W1£1000 
CEO4W1H010 
CE04W1A1010 
CQ92M1H273K 
CEO4W1HR47 
CEO4W1A4700 
CQ32M1H273K 
CQ92M1H473K 
CQ92M1H273K 
CQ92M1H473K 
CE04W1E1000 
CEO4W1HR47 
CEO4W1E1000 
CEO4AW1HORIM 
CEO04W1H010 
CQ92M1H472K 
CEO04W1E1000 
CEO4W1C471M 
CC45SL1H120J 
CE04wW1C4700 
CQ92M1H104K 
CEO4W1C2210 
CQ32M1H103K 
CEO4AW1HORIM JE 


ML 


Choke coil 
Ferri-inductor 
Oscillating coil 
Ferri-inductor 
Ferri-inductor 
Tuning coil 
Ferri-inductor 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tunig coil 
Ferri-inductor 
Ferri-inductor 


Ceramic filter 
Ceramic filter 
Monolithic filter 
Crystal 


Trim. pot 
Trim. pot 
Trim. pot 
Trim. pot 
Trim pot 
Trim. pot 
Trim. pot 


Short jumper 
Metal film 


Description 


’ 


1504H 


3.3unH 
150uH - 
455kHz 
1mH 


455kHz BM 
455kHz 
455kHz 
8.83MHz 
8.83MHz 
150uH 
ImH 


8.83MHz NB 
455kHz SSB 
8.83MHz SSB 
8.375MHz 


TOKO 


470k2 
10002 
2.2k2 
10k2 
470k 
47kQ 


4702 2W 


Description 


0.01 2yuF 
OF 
IF 
100pnF 
0.027uF 
0.47 uF 
47 nF 
0.027 pF 
0.047 pF 
0.027 uF 
0.047 nF 
10uF 
0.47 uF 
10iF 
0.1uF 
ThE 
0.0047 nF 
10gF 
470uF 
12pF 

47 uF 
0.1 uF 
220pF 
0.01 uF 
0.1 uF 


PARTS LIST 


- 84 


L34-0535-05 
L34-0536-05 


L40-3392-02 
L40-1511-03 
L15-0016-05 


R12-3411-05 
R12-3413-05 
R12-3411-05 
R12-0413-05 


RS2-0150-05 


$51-4401-05 


tion 
CEO4W1A4700 | E 47 nF 10V 
CC45TH1H270J | C 8 27pF 
CC45TH1H180J (e 18pF 
CC45TH1H270J5 | C  27pF 
CE04W1A4700 = 47nF 10V 
CC45UJ1H1015 Cc 100pF 
CC45UJ1H1505 | C 15pF 
CEO4W1A4700 | E 47uF 10V 
CC4S5TH1H330J5 S 33pF 
CC45TH1H220J5 Cc 22pF 
CC45TH1 H270J Cc 27pF 


Description | Re- 

CEO4W1A4700 |E 47uF 
CEO4W1C4700 |E 47yuF 16V 
CEO4W1H3R3 E 3.3uF 50V 
CEO4W1E1000 |E 100uF 25v | 
CEO4W1HO010 3 Ale 50V 
|CQ92M1H103K {ML O.01uF 
CEO4W1E1000 {E  10uF 25V 
CQ92M1H472K {ML 0.0047uF 50V 
COQ92M1H473K |ML 0.047pF 5o0V 
CEO4W1H3R3 E 3.3uF 50V 

CK45E2H103P C 001uF 500V 
COS3M2A473K |ML 0.047uF 100V 
CQ93M2A224M |ML 0.22uF 100V 
CEO4W1HR47 E  0.47uF 50V 
CC45SL1H100D |C  10pF +0. 5pF 
CE04W1H010 E pF 50V 

CEO4W1H010 E 1F 50V 
| CEO4wiC4700 |E 47yF 16V = 
CEO4W1C102M |E 1000uF 16V 

CEO4W1H3R3 E 3.3uF 50V 

C90-0807-05 E 2200uF 25v 
CEO4W1A4700 |E 47yF 10V 

C81-0456-05 C 0.047nF 

CEO4W1E1000 |E dur 25V 

E23-0047-04 Square terminal = 
F20-0516-05 Insulating sheet b* 9 
F29-0014-05 Shoulder washer. bag 
J31-0502-04 PC board collar 

J42-0404-05 PC board bush 


Tuning coi! NB 
Tuning coil NB 


Ferri-inductor 
Ferri-inductor 
Choke trans 


Trim. Pot 47kQ 
Trim. Pot TOkKQ Sag 
Trim. Pot 47k2 
Trim. Pot 4702 


Short jumper 


Relay DCi2V 


PLL unit (X50-1680-00) 


23 


fO-O SUS, Iv 


FANIS Livi 


2] =| [eee 

C14 CEO4W1A4700 | E 47uF C112 CC45SL1H221J | C 220pF 

C15 | CC45SH1H680) | C  68pF C113 CC45SL1H101J | C 100pF 4 
C16 CC45RH1H221J5 | C 220pF C115 CC45RH1H100D|] C_ 10pF +0.5pF 

C18 CC45TH1H180N | C 18pF C116 CC45TH1HOSOC | C 5pF +0.25pF 

C19 CC45TH1H150J | C  15pF C117 CC45CH1HO10C |} C ipF +0.25pF 

C21 CEO4W1A4700 & 47uF 10V C118 CC45RH1H560) | C S6pF 

C22 CC45UJ1H2705 | C 27pF C120 CC45CH1HO20C |} C 2pF +0.25pF 

C23 | CC45TH1H1015 | C  100pF C121 CC45SL1H470J | C 47pF 

C2425 | CC45UJ1H120) | C  12pF C123 CC45RH1H3905 | C  39pF 

C27 CE04W1A4700 | E 47 uF 10V C125 CC45TH1H330J | C 33pF 

C28 CC45UJ1HB20J | C  82pF C126 CC45TH1H1503 | C  15pF 

C29 CC45UJS1H150) | C  15pF Giz, CC45THIH330J | C 33pF 

C30 CE04W1A4700 E 47uF 10V C130 CC45UJ1H150N | C 15pF 

C31 | CC45TH1H2705 | C 27pF C131 CC45UJ1HO50C | C 5pF +0.25pF 

C32 CC45UJ1HOSOC | C SpF +0.25pF C132 CC45UJ1H150J }] C 15pF 

C33 CC45UJ1H220J | C 22pF C139 CC45SL1H100D;} C  10pF +0.5pF 

C34 CE04W1A4700 E ATuF 10V C140 CC45RH1H2205 | C 22pF 

C35 CC45UJ1HO70D | C 7pF +0.5pF C142 CC45RH1H4705 | C  47pF 

C36 CC45UJ1H220J | C 22pF C143 CC45RH1H220J5 | C 22pF 

C38 CEO4W1A4700 | E 47yF 10V C144 CC45RH1H470J | C  47pF 

C40 CC45UJ1H1B0J | C  18pF C145 CC45SL1H220) | C  22pF 

C41 | ccasus1H0900 | Cc SpF +0.5pF C146 CC45SLIH1514 | C 1S50pF 

C42 CC45TH1H150J | C  15pF C148 CC45SL1HO50C | C 5SpF +0.25pF 

C43 CEO4W1A4700 | E 47uF 10V C149 CC45SL1H220J | C 22pF 

C44 CC45UJ1H1000 |} C 10pF +0.5pF C159 CC45SL1H330J C 33pF 

C45 CC45UJ1H2705 | C 27pF C160 CC45SL1H100D | C 1OpF +0.5pF- 

C47 CC45TH1H1505 | C  15pF C162 CC45CH1HO10C| C  1pF +0.25pF 

C48 CC4S5THIHOSOC | C Spf +0.25pF C163 CC45SL1H150J | C  15pF 

C51 C91-0456-05 C 0.047uF C166 CC45SL1H100D | C  10pF +0.25pF 

cs3 c91.0456-05 |C 0.047uF C167 CC4SCH1HO2Z0C| C  2pF +0.2SpF ©) 
C54.55 CC45SL1H121J5 Cc 120pF C169 CC45SLIH101J Cc 100pF 

C56 CC45SL1H1515 | C  150pF C172 C91-0456-05 C 0.047yF 

C57 CC45CH1HO10C | C_ 1pF +0.25pF C173 CC45CHIHO1OC!] C  IpF +0.25pF 

C58 CC45SL1HOSOC | C SpF +0.25pF C174 CC45UJ1H680N | C 68pF 

C67 CC45SL1H330J Cc 33pF C178.179 | CC45SL1H2205 [e 22pF 

C68.69 CC45SL1H680J | C  68pF C182.183 | C91-0456-05 C 0.047pF 

C70 CC45SL1H330J5 Cc 33pF C184 CC45CH1H2705} C 27pF 

C71.72 CC45SL1H221J | C 220pF C185 CC45CH1H390J| C 39pF 

C74 C91-0456-05 Cc 0.047 uF | C186 CC4S5CH1Hi01J; C 100pF 

C76 C91-0456-05 C 0047uF C187 CC45SLIH2214 | C  220pF / 
C80 CEO4W1HO100 | E iF 50v C188 CC45SL1H220J | C 22pF é 
C82 C91-0456-05 C 0.047uF C189 CC45SL1HOSOC| C  5pF +0.25pF 

C87 CQ92M1H102K | Mt OOOInF SOV C194 CEO4W1A4700 | E 47uF 10V 

C88 CQ392M1H104K ML 0.1pF 50V C196 CC45SL1H100D; C 10pF +0.5pF 

C89 C91-0456-05 e 0.047,.F C197~202| C91-0456-05 Cc 0.047 uF " 

c90.91 CEO4W1A1010 E 100yF 10V C205 CEO4WIHR47M)] € 0.47% 50V 

os pan iy 3 ea ws TC1 CO05-0029-15 Weed is trimmer SOpF 

aes Bee eb) e 39pF TE253 COS-0056-05 © eran trimmer 30pF 

C97 CC45SL1H3315 | C  330pF cee COS 0030 eT gn oem Orn 

c98 CC45SL1H470J | C 47pF £04-0154-05 Coax connector 

c39 CC45SL1H150J | C  15pF E18-0201-05 Crystal socket 

C100 CC45SL1H470N | C  47pF E23-0046-04 Square terminal 

C101 CC45SL1H270J5 Cc 27pF 

C102 CC45SL1H560N | C S6pF Ti 132-0195-05 Oscillating col 7. 1OMHz 

C103 CC45SL1H270U iG 27pF T2 L32-0193-05 Oscillating cou 1.5.3.5 MHz 

C104 CC45SL1H470J | C 47pF T3 132-0196-05 Oscillating coli ~=14 MHz 

C105 C91-0456-05 Cc 0.047 uF v4 L32-0199-05 Oscillating coil 18MHz @ 
C106 CC45SL1H4705 | C  47pF TS L32-0198-05 Oscillating coil 28MHz 

C107 CC45SL1HO70D | C 7pF +0.5pF T6 L32-0197-05 Oscillating coil §=21. 24.5MHz 

C109 C91-0456-05 Cc 0.047 uF T7 L34-0714-05 Tuning coil i 
C141 CC45SL1H101JN (= 100pF L34-0715-05 Tuning coil @ 


eo) 


Ref No. | Parts No. 


Not Used 
L33-0636-05 


L15 L40-1511-03 
L16 L32-0201-05 
L17 L40-3391-03 
L18 | L40-1511-03 
L19. 20 L34-0540-05 
121,22 L40-1021-03 
L23 Not Used 
124 L34-0539-15 
L25 134-0664-05 
L26.27. | L34-0540-05 
L28 L34-0536-05 
L29 L34-0946-05 
| L31 L40-1511-03 
132) L40-1021-03 
cry L72-0310-05 
CF2 L72-0314-15 
XF1 L71-0222-05 
x1 L77-0801-05 
VR1.2 R12-3045-05 
VR3 R12-6401-05 
VR4 R12-0401-05 
VR5 R12-1039-05 
VR6 R12-3045-05 
VR7 R12-6401-05 
VR8 R12-3046-05 


R92-0150-05 


RS14GB3D471J 


Description 


Choke coil 
Ferri-inductor 
Oscillating coil 
Ferri-inductor 
Ferri-inductor 
Tuning coil 
Ferri-inductor 


Tuning coil 
Tuning coil 
Tuning coil 
Tuning coil 
Tunig coil 
Ferri-inductor 
Ferri-inductor 


Ceramic filter 
Ceramic filter 
Monolithic filter 
Crystal 


Trim. pot 
Trim. pot 
Trim. pot 
Trim. pot 
Trim pot 
Trim. pot 
Trim. pot 


Short jumper 
Metal film 


AF unit (X49-1140-00) 


|ca92M1H123K 
CEO4W1E1000 
CEO4W1H010 
CE04W1A1010 
CO92M1H273K 
CEO4W1HR47 
CEO4W1A4700 
CO92M1H273K 
CQ92M1H473K 
CO92M1H273K 
CQ92M1H473K 
CE04w1E1000 
CEO4W1HR47 
CE04W1E1000 
CEO4AW1HORIM 
CE04W1H010 
CQ92M1H472K 
CE04w1E1000 
CEO4W1C471M 
CC45SL1H120J 
CE04w1C4700 
CQ92M1H104K 
CE0awiC2210 
CQS2M1H103K 
CEO4AW1HOR1M 


Description 


ML 0.012uF 
10uF 
1pF 
100pnF 
0.027 pF 
0.47 uF 
47uF 
0.027 uF 
0.047 pF 
0.027 uF 
0.047 nF 
10p F 
0.47 uF 
10;i:F 
0.1uF 
Tyr 
0.0047 nF 
10uF 
470uF 
12pF 

47 uF 
0.1 uF 
220pF 
0.01pnF 
E 0.1 uF 


-T0kQ 


PARTS LIST | 


150nH 


3.3uH 
150uH - + 
455kHz 
mH 


455kHz BM 
455kHz 
455kHz 
8.83MHz 
8.83MHz wv 
150uH 
1mH 


8.83MHz NB 
455kHz SSB 
8.83MHz SSB 
8.375MHz 


470k2 
1002 
2.2k2 
10k2 
470k2Q 
472 


Parts No. 
C37.38 | CEO4w1A4700 
C33 CE04W1C4700 
cat CEO4W1H3R3 
C42 CE04W1E1000 
C43 | CEO4W1HOT0 
C44 | CQ92M1H103K 
C45 CEO4w1E1000 
C46 CQ92M1H472K 
C47 COQ92M1H473K 
C48,49 CEO4W1H3R3 
C51.52 CK45E2H103P 
C53.54 CQ93M2A473K 
c58 CQ93M2A224M 
C60 CEO4W1HR47 
C67 CC45SL1H100D 
C70 CE04W1H010 
C74 CEO4W1H010 
C78 CE04W1C4700 
C81 CEO4W1C102M 
cB2 CEO4W1H3R3 
C83.84 | C90-0807-05 
cag CEO4W1A4700 
C90 C91-0456-05 
c91 CE04W1E1000 
£23-0047-04 
F20-0516-05 
F29-0014-05 
J31-0502-04 
J42-0404-05 
71 L34-0535-05 
T2 L34-0536-05 
L1 L40-3392-02 
124 L40-1511-03 
L5 L15-0016-05 
VRI R12-3411-05 
VR2 . R12-3413-05 
VR3 R12-3411-05 
VR4 R12-0413-05 
R92-0150-05 
RL $51-4401-05 


Description i se 
E 47 uF 10V 
E 47 uF 16V 
E 3.3uF 50V 
E 100uF  25Vv | 
E TuF 50V \ 
ML O.01pF 
E 10uF 25V 
ML 0.0047uF S50V 
ML 0.047uF SOV 
E 3.3uF 50V | 
Cc 0.01 uF 500V 
ML 0.047pF 100V 
ML 0.22uF 100V 
E 0.47 pF 50V 
G 1OpF +0.5pF | 
E 1pF 50V 
E WF 50V | 
E 47uF 16V r | 
E 1000uF 16V 
E 3.3nF 50V 
E 2200uF 25V | 
E 47 uF 10V 
Cc 0.047 uF 
E VOuF 25V 
Square terminal # 
insulating sheet ba 
Shoulder washer. 5 9 
PC board collar 
PC board bush 
Tuning coilNB Red * 
Tuning coiiNB = Blue 
Ferri-inductor 3.3 KH 
Ferri-inductor 150zH 
Choke trans 
Trim. Pot 47kQ 
Trim. Pot TOkK2 x 
Trim. Pot 47kK2 
Trim. Pot 4702 
Short jumper 
Relay DC12V 


PLL unit (X50-1680-00) 


CEO4W1A4700 
CC45TH1H2705 
CC45TH1H1805 
CC45TH1H270J5 
CEO04W1A4700 
CC45UJ1H1015 
CC45UJ1H150J 
CEO4W1A4700. 
CC45TH1H330J5 
CC45TH1H2205 
CC45TH1H270J 


PAONMDaOaMaADOAaAMm 


47 uF 
27pF 
18pF 
27pF 
47 uF 
100pF 
15pF 
47 uF 
33pF 
22pF 
27pF 


tion 
10V 


10V 


10V 


“gy 


, 
: yarn 
fialy 
; ~ 
; 4 
= ay 
- =4 


5 cant ohh ; 
5 a 1a) ‘ WAVER 


